Abstract
Introduction
Forests have sustained human needs world over for centuries and people have harvested fuelwood, fodder, other plant materials, hunted wild animals for meat and grazed their livestock in forests (Mehta et al., 2008; Arjunan et al., 2005; Harris and Mohammed, 2003) . Millions of households in developing countries, Nigeria inclusive therefore depend on forests for its products and benefits which they also harvest, process and trade in to generate income (Tewari, 2012) . Forest has been known to be a source of livelihood all over the world particularly for resource poor people who are living close to and within the forests. Livelihood as defined by Chambers (1995) is the means of gaining of living. It is the activities that generate food and income that can be used in purchase of other goods and services required for 138 decent living. This also includes tangible and intangible assets relied upon for living. However, with the poor having little or no tangible assets which sometimes beget the intangible assets, they are left with the environmental assets when use and access to such is not restricted (World Resources, 2005) . Several rural communities depend on and use a variety of forest products. The uses ranges from direct consumption of forest products and services to collection of forest products for sale as well as the use of forest products for food security in times of seasonal shortages, drought and economic stress. Expressly, forest products such as edible fruit, flowers, tubers, roots and leaves are consumed as food and medicine, others such as timber are used for construction and fencing, fodder are harvested and fed to livestock while some directly graze their livestock in the forest, firewood are used for cooking or sold in the market to generate income (Banerjee and Madhurima, 2013) . Non-timber forest products (NTFPs) e.g. snails, games, leaves, mushrooms are also as a major source of income for the rural communities who have access to forest. It is thus clear that aside the use of forest products for livelihood support and risk management, forests are potentially valuable to rural people as means of income generation and poverty reduction (Onuche, 2011) . However, the increase in human density near and within the forested areas has been noted to contribute to forest degradation, loss of biodiversity and forest cover (Davidar et al., 2010; Karanth et al., 2006) .
Forest degradation refers to changes within the forest class (Tavani et al., 2009) . It is a condition of the forest that results in its inability to provide optimum goods and services. This situation is different from deforestation which is the total conversion of forest to a permanent land use outside of forestry. A degraded forest therefore is still a standing forest with reduced production capacity while a deforested area is a place having forest in the past as against a no standing forest at a particular time of reference. Extraction of forest for livelihood can potentially degrade forest if harvest is done unsustainably or beyond the carrying capacity of the forest. Evidences abound in literature that the pattern of collection of forest products particularly for livelihood support has been a major cause of degradation (Sagar and Singh, 2004; Maikhuri et al., 2001; Silori and Mishra, 2001) . Hence, the livelihood concerns of the millions of poor people living in and around forest contribute to forest degradation along with other factors. Although the forest has the potential to alleviate poverty and food insecurity but the present rate of extraction is contributing to degradation which in turn reduces the production capacity of the forest. Owing to the widespread dependence of huge population on forest for subsistence livelihood, it is pertinent that this livelihood threatening situation be arrested through the design and implementation of relevant policies. However, economic values losses that forest degradation impact on livelihood is scarce in literature. This is essential for both the government and the rurals concerned as economic values of forest degradation will communicate the extent of havoc that forest degradation is causing on livelihood and thereby further deepening poverty. The exposure of factors that contribute to forest degradation needs to be known so as to abate such and stop further degradation of the forest. Thus, the causes of forest loss and degradation need to be identified to formulate better management and policy decisions. Owing to the above, this study provided the determinants of forest degradation. Specifically the study showed the contribution of forest to livelihood and income and also investigated the factors that influenced forest degradation.
Study Area
The study area is Ogun State, Nigeria with coordinates 6.9098 0 N and 3.2584 0 E. The geology and relief of Ogun State is dominated by sedimentary rocks in the south and basement complex rocks in the north. The former underlies approximately three-quarters of the Ogun State surface area stretching from the north-west to the south-west, while the latter covers the rest of the state. As a result of these geological attributes, a number of mineral resources are associated with the state, and these are grouped into the metalliferous minerals (iron ore), the non-metalliferous minerals (kaolin, limestone, brick clays, sandstone, silica sands, etc.) and the energy resources (tar sand and radiometric phosphate). The important elevated areas of the state are found around Abeokuta (ie. Olumo Rock). The perennial rivers are Ogun, Oshun, Yewa, Yemoja, Ona, Sas, Oni, Ohun, Ohia, Abafon, Oyan and Iju. Three broad groups of soil cover the state. These are ferruginous tropical soil which spreads across much of the Egbado North and the Odeda Local Government Area (LGA), the hydromorphic soil which covers mainly the coastal areas of Ogun Waterside and the Yewa South LGA, and the ferralitic Soil which covers the rest of the state. Ogun State is categorized to be in the humid tropical climatic zone. Two major vegetation groups dominate the state's territorial space. These are the Savannah and the Forest. The Savannah is of the derived type covering much of the Yewa North and the Abeokuta LGA. The forest of Ogun state is of two types. These are the fresh water swamp forest found in the coastal areas of Ogun Waterside and the Egbado South LGA, and the lowland rain forest which covers the rest of the state (Adamson, 1996) . 
Levene's test of equality of variances
The test for equality of variances is used to compare the variances associated with mean values of a variable across two groups. This test falls under the broad category of independent-samples T test procedure that compares means for two groups. The test is suitable in cases where the subjects were randomly assigned to two groups, so that any difference in response is due to the treatment (or lack of treatment) and not to other factors. Here differences in return to different livelihood were premixed on the state of the forest itself. Hence, the Levene test of equality of variances (Blalock, 1972) was employed for this purpose. The Levene statistic tests whether there is significant difference in the return to different livelihood in the degraded and nondegraded forest. The test statistics is defined as: (1) Where (2) (3)
Value for the ith case of group k Weight for the ith case of group k Number of cases in group k Sum of weight of cases in group k
Logistic regression
This procedure was used to determine the effect of socio-economic characteristics of the households on state of the forest reserves. The parameters of the model were estimated with the maximum likelihood estimation technique. A binary response model "degraded forest" and "non-degraded forest" was specified and estimated logistically. The logit specification is suited to models where the dependent variable is dichotomous, which in this case are the forest state that are degraded and non-degraded. The logit specification then provided a model of observing the probability of factors that influenced forest degradation or not. Following Gujarati (1988) , the model is specified as follows:
Given that (8) Then ( Marginal effects measure the expected instantaneous change in the dependent variables as a function of a change in a certain explanatory variable while holding other co-variates constant (SAS, 2011) . It is thus a means of interpreting the effects of the predictor variables on the dependent variable. For a logistic regression model, the marginal effect of a change in the changes when increases by 1 unit. As such, the marginal effect of a change in the explanatory variable on the forest degradation state is given as:
= probability of attaining the mean incidence of forest degradation value = impact of a variation in the predictor variable on the probability of occurrence
Odds Ratio
The odds ratio is a statistical measure defined as the ratio of the odds of an event occurring in one group to an event occurring in another group; for instance, a dichotomous classification. It is a summary measure of the relationship between two variables or dichotomous classification and it tells us how better the odds are for the occurrence of a certain event. The odds ratios are particularly useful when dealing with dummy variables to answer some policy questions such as how likely will a degraded forest affect income of households that depends on it compared to that of households in an Non degraded forest? Assume the and the ; where and are probabilities for group 1 and 2, respectively. , but considering that and , it follows that the . Therefore, the odds ratio may be taken as the or alternatively as the antilogarithm of the slope of the logit regression, one unit apart of two different values of the predictor (Mukherjee et al., 1998) .
Results and Discussion
Different forest based livelihood and returns were investigated in this study. The result is presented in Table 1 . The Table indicated that forest communities depend on the forest for arable and tree crop production, livestock keeping, NTFPs collection such as bush meat, herbs, firewood, forest fruit and other NTFPs. Products from these activities are either consumed or sold to generate income. The Table further indicates a regular pattern of greater income generation than consumption of all the forest products except for forest herbs, bush meat and other NTFPs in the nondegraded as against the degraded forests. This on its own lends credence to the fact that the forest is a major asset that the forest communities depend on for exchange of other products and services that the forest could not primarily provide (FAO, 2002) . A closer look at the result revealed that the products that were consumed more than being sold were those whose substitute may be more expensive to buy. This is the case behind the increased consumption of bush meat and other NTFPs such as snails, mush room which were the main sources of protein that cannot be jettisoned for fish or beef coming from town and therefore will be more expensive for them to buy. The same explanation could be proffered for herbs that are relied upon for healthcare.
Further exploration of the Table  however shows disparity in the livelihood returns across the non-degraded and degraded forest. These differences were affirmed in Table 2 to be in arable and tree crop production with the degraded forest having more return of $2200.13 1 and $1675.30 as against $2305.75 and $975.25 per acre per year respectively in a non-degraded forest. This may be made possible by removal of some trees to increase population density of the crops per acre of forest land.
However, returns associated with other set of forest based livelihood per year were higher in a non-degraded than a degraded forest. Significant differences were observed in the returns associated with bush meat hunting ($35.54 and $9.54), collection of firewood ($155.94 and $22.06), forest fruit ($138.32 and $9.38) and other NTFPs ($44.47 and $4.43) in a non-degraded and degraded forest respectively. In other words, a nondegraded forest will give more bush meat, firewood, forest fruit and other NTFPs.
Obviously, the protein requirement of the forest communities can be met if the forest is not degraded as most of the protein supplying forest products were being consumed and not sold.
Factors Influencing Forest Degradation
The result of the Logistic analysis used to identify the factors influencing forest degradation is presented in Table 3 . The likelihood ratio of -55.395127 is significant at 1% indicating the overall significance and goodness of fit of the model. Out of the fourteen explanatory variables included in the model, five were significant in explaining the state of the forest reserve whether degraded or nondegraded. The odd ratios of the variables are also presented in Table 3 .
The results show that gender of respondents has a positive and significant effect on the state of the forest reserve. This implies that male respondents are more likely to contribute to forest degradation when compared with their female counterparts. The marginal effect value showed that the likelihood of degrading the forest is 36.25% (0.3625) higher in a male as against a female forest dweller. This may be due to the fact that the male are more involved in hunting, cutting and burning of trees within the forest. This is against the findings of Bongers and Tennigkeit (2010) , that men are more likely to be able to reduce their exploitation of forest resources because they have more employment and business opportunities elsewhere and thus this potentially makes women the major agents of forest degradation. But according to Nadkarni (2000) , who explained that women have played an enthusiastic role in preventing overexploitation of forests by commercial interests, and that women are so closely linked with natural resources such that they represent a constructive and protective force for the environment and therefore can play a crucial role in turning vicious circles into virtuous ones.
Also, the number of household members working and earning income is significantly negative and thereby reducing forest degradation. The marginal effect result indicated that a unit increase in the number of household members working and earning income will decrease the likelihood of degrading the forest by 7% (0.0726). This corroborates with the findings of Folayan and Bifarin, (2009) that should the number of people that take forest business as their primary occupation decrease; there would be drastic decrease in forest activities.
Furthermore, increasing number of children in the household had a positive and significant effect on forest degradation. This showed that the more the number of children in the household the greater the likelihood of such household contributing to forest degradation. The marginal effect coefficient 0.0544 implied that a unit increase in number of children in the household increases forest degradation status by 5%. This is in line with the findings of Folayan and Bifarin (2009) , who explained that reduction in family size will reduce the number of investors in forest business and thus decrease the forest activities by forest inhabitants.
The results also showed that those respondents that earn income from tree crops and from hunting have a positive and significant effect on the forest degradation state. Results of the marginal effects revealed that the likelihood of these sets of respondents degrading the forest were 13% (0.1314) and 29% (0.2913) respectively. This compares favourably with the observations of Miya et al., 2012 that deforestation and forest degradation is ultimately driven by the demand for timber and other forest products. Also, Dallu (2006) listed the threats currently facing forest management as illegal harvesting and trade in timber and other forest products. This emphasizes the impacts of deforestation and uncontrolled/unsustainable hunting in the degradation of the forest.
The result of the odds ratio showed that the number of household members working and earning income is the most important factor that contributes to the state of the forest. An individual increase in the number of household members working and earning income reduces the odds of forest degradation by 49.78% (1 − 0.5022).
Conclusion and Recommendation
This study concludes that forest degradation leads to a significant reduction of the productive capacity of the forest thereby limiting the consumptive and livelihood benefits derivable from such. The factors that contribute to forest degradation were gender (male), unemployment (nonworking member of household), unplanned birth (increasing number of children per household), and livelihood activities (tree crop farming and hunting). Therefore, the study recommends that efforts should be made by government, non-governmental organizations, donor agencies and corporate bodies at creating jobs and empowerment particularly the male forest community dwellers so as to take the pressure of over extraction off the forest. Also, birth control mechanisms and school enrolment should be publicized around the forest communities so as to minimize the number of children per household and also ensure that children have lesser time in extracting the forest. Furthermore, strong and participatory forest management practices should be encouraged to ensure that tree crop farming and hunting are monitored and done without hurting the forest. 0.000* *P < 0.01, **P < 0.05 and ***P < 0.10 = Significant at 1%, 5% and 10% probability level respectively. 73.09 Pseudo R-square 0.3975 *P < 0.01, **P < 0.05 and ***P < 0.10 = Significant at 1%, 5% and 10% probability level respectively
